SEALING SYSTEM EOE A REMOmiLl INTERN AL WALL 

Field ofthelovendon 
pmit l The m veabon relates generally -to the field of p&pfls wills Mteiial wills, 

BaekgroutniAtt 

§f#0;2J Vessel with one or roore internal walk are common ;y used m various 
todastries, e,g, the petroleum rnclnstry, or the food industry. The intepal wall rrray 
be used: us, a panel to divide an interna! volume of a vessel into two or more 
separate volumes. 'The internal wall is positioned at an internal section of the 
vessel and an. outer pe^phery : of fee internal wall h sealed against an. internal 
cavity wall of toe vessel 

fdCHB! li the luteal wail is watertight the Internal wail allows to store a Surd m 
one of tile, wsgixtffai volumes when sealed within the vessel.. 

ff §I4J The internal wall may corrgmse a fdkt allowing a passage of s And. For 
example, a fluid comprising an aqueous phase and a solid phase may now inside 
the vessel through the hirer: the solid phese rosy be retained at die filter of the 
interna! wall and. a purified fluid merely composed of the aqueous phase may fee 
recovered at an output of the vessel. 

fdllibl A filtering eedon may also he p&efpnoed by the vessel sysrern with as. 
mternat wall supporting a coalescing polymer. Such vessel system may be used for 
separating an oily phase from an aqueous rihaso.. An. emulsion Said comprising 
small oil droplets within the aqueous phase may flow through the vessel The ml 
droplets may adhere to die coalescing polymer at the interna! wall and may 



described in tho international appiie&tlba WO 02/201 ! 5. 

fflfNICiJ Whether the ¥pil system is intended to contain a liquid : or to filter a Ouid 
Oouong through the vmdl, the internal wall seeds to have its eater periphery 
seated against aa internal, cardy wall ef the vessel Sued sealing is usually 
performed uamg noes and bolts. 

!#§#?] FIG. 1 illustrates m example of a vessel, with internal walls, A vessel 
system, 10? comprises a vessel 101 inside of winch are teM a plurality ef 
mtgm&l walla 1.0:2. A eap 105 at au etui of f be vessel 101 allows to prqvMe m 
opening of the vessel 101 ... A fluid may Oew through dm vessel 1.01, Oven, aa iopat 
fpanipg 114 of the vessel 101 to aa output opemog pf §, 

A seal between aa oater perrpliaral of eaoh mtemd wall J 02 sea aa: internal 
eavtw wnll ef the vessel 101 may be achieved by providing bulkhead runs 1.06 
along the iatemai eavity wall. '&®k Mtemai wall 1.02 may be fixed against the 
corresponding bulkhead rue 1.00 ruing a plurahty of auts 104 and holts 103. 

ptOOi lite internal walls navy need to be removed out of the vessel durum a 
disataatiam operadon. For example, in a ease m which the vessel system is 
oaandea to he used as a oora&Omr fur a fend, the internal walla may be removed to 
allow washrag the inside ei the vessel system. The dismaathng opera boa is also 
necessary far a vessel systeavthai is aged as a faltering system, as represented tn 
FICF 1. If a solid phase or a liquid phase is reiumed at alters, the internal walls 
supeoruag the niters may he regnlariy removed for eieanrna.. For au Internal, wall 
supporting a rosiescmg pohymen dm coalesced od drops are ontrnined away of the 
internal wall, hut the internal wall else oeeda to be regularly eleaaed with a 
hauidleer. 



ftKhllff I'lie tfmmmg of the hrternal wall requires a human iritervenbon to 
dkmantk the sets and be ire Semiariy, once the disuwdling eperaeea i» 
pwshymcd. a homao operator installs the interna! walls m the vessel 



[111 Ik a Ore; aspect, thy invention provides a vessel system eomptisfeg a ..w^l. 

The vessel system mrtrrer comprises at t&m one internal wall, located within the 
vessel The vessel system further comprises at least eee Inflatable seal allowing te 
create a seal between an outer penphery of the interna! wait and an internal cavity 
wall of the vessel 

fhhOi io a imt preferred eodwdmtenh the at least one inflatable seal is mmxM 
within a peripheral groove of tile isirii! wall, the at least one mflatable seal 
allows to secure the internal wall inside the vessel when the inflatable sea! is 
inflated. The at least eee inflai&Me m$ M^m to. remove the internal wall fern 
the vessel when the Inflatable sea! is deflated. 

: |iltl ; 3| to a second preferred emPodonent die vessel system further comprises a 
sheff, traversing lottgitudinally the vessel The shad allows to transom a three 
applied en the at least one interna! well to an end of the vessel 

!§tl41 In a fed preferred embodiment, the shaft Is hollow. The vessel system 
farther eomprises a duet to supply en intlabou osedroot te die at least one 
miatahk seal, the duet being located withm the shad.. 

|001S] in a mnrth preferred emhediroeee the vessel system hethar comprises a 
propranenahle logic eonhroller to control & pressure of the inflation medium withm 
die at least one inflatable seal 

did hi I In a fi dh preferred embodimenp die vessel system dsrther comprises a 
mmovehle cap at an end of the vessel the removable cap allowing whee removed 
to open, the vessel over a fid! section, 



Pllfl H a wxth preiwl ernbodniieuh the shaft comprises a plurality of 
naluadaady detachable parts which are seoaterrbauy removably moused, The 
vessel system fkntte- m&pttm a plarabry of %tamal wails m&. a of 
emmmm. 'Each connector allows to connect two individually detachable parts at 
each, nsaawolame between two bitenra! walla so as to allow to individually 
remove the Interna! walls from the vessel. 

jpiS] hi a mm% preterrad embodimeny a fekl ft intended to flow through the 
vessel.. | lie vessel system allows to separate a oily phase torn m a$t«ua : phase of 
ftaa toad,. The at least oae Infernal wad supports & coalescing polymer. 

did if ! h an eighth preferred embod-menl the nnaftscmg eolvoier allows of! 
droplets of the oily phase to coalesce to form large ad drops. The vessel system 
ikfear comprises so ail output to allow to recover the large oh drape after the at 
least ane tetania! wall. 

P§2i| In a ..second aspect, the invention provides an ioteeoal wall for ass wdhia a 
vesaei. The iuterard wall comprises aa. inflatable seat. The nrrlstable seal allows to 
eraate a sea! between an outer periphery of the internal wall aod au internal cavity 
wall of tea vessel 

[Phil j In a third aspect tbp havoutlou pravides a method for removably securing at 
least one internal wad waioe a vessel. The method comprises nvdaftng at least oaa 
drfMsbie seal to create a sea! betwceo the at least one internal wall sad au aaeroal. 
eavity wall of the vessel 

fMlllll In a mmn pretaa?ed embodiment the method further eorupnsea raonitooog 
a pressure of a otediuni fttnd of the at least cue mfeMok seal The pressure of die 
medians fluid is controlled. 



!§#I3 1 In a tmih prefer- m mhvMmmi, m m^mi tmhm comprises deflating the 
at km one in&uabie seat The vessel is opened over a M section. The si least 
one interna! wall Is removed Bern the vessel 

|«I4| in m eleventh preferred embodiment, the coalescing polymer atkwa ob 
dmplets of the oily phase to coalesce to form large oil drops. The large oh drops 
are recovered at m oil ontput ahcr the at least one internal wall,. 

hi a Garbs aspect, the invention provides a method for dssmamhog a vessel 
system. Idle vessel system comprises a vessel sod at least one interna! wail located 
wltTim. the vessel. The method comprises deflating at least one inflatable seal The 
at least one inflatable sea! allows te create a sea! between the at least cane mfem! 
wall and art interna! cavity wall of the vessel. 

In a eveldh preferred embodiment, the roebiod further comprises disposing 
!:he vassal hi a vertical orientation, The vessel is opened over a fib! seetko by 
.rarnovhig a removable cap at an end of the vessel. The at least one interna! wad la 
removed from the vessel. 

Pllf 1 Other aspects and advantages of the Invention will he apparent ftotn the 
Mowing description and the igs« claims. 

Brief Desenpttoo of Drawings 

[ft 211 FIG. i shows: ear illostnmon of an example of a vessel system according to 
prior art. 

I FIG... 2 shows an dbshahon of an example of a vesse! system according to 
the present invention,. 

|bb.3!)| FIG 3 A and FIG. IB illustrate an example of a seabng system according to 
the pmsertt hit- end on. 



pXt.TI I HQ. 4 shows m illustration of an mMmpkmrn vessel system M«lkg la a 
prelerred rwTvxlurent of the present aweodom 

Belallec! Ifesertptkm 

|#032J In i is vessels systems prior art. Internal walls are sealed against as 
mteoaal cavity of the vessel with nuts and bolls. Hence an operator is repaired to 
mm the vessel lor removing and owablnag the internal walla, In a ease of a vessel 
system for use with a relabvely complex fluid, e.g, a pebulenm m wmtmnimm* 
there is a nsk don a gas escapes from the fluid. The gas may be noxious or 
ntbamtnable. As a consegueemy a nnmsteBanee eperatlun with a rlkosantllng:: of 
the vessel system, may be mlabveiy hazardous. 

f«33] Them is need for a vessel eystern composing m internal wall that: may he 
removed Oxen its position with a minurneed human. Iruerventioo wtthm the vessel 

|tMI34| PIG. 2 illustrates an example of a vessel system according to the gmsetn: 
mvemiou,.The vessel system 20? comprises a. vessel 20 1 at. least ene interna! wall 
202 and ^ l*m one Inflatable seal 208, Two internal wails 202 and: the 
corresponding internal seals 208 are mpresenmd. on the figure. The undatable seals: 
201 allow te create a seal between an outer periphery of the internal wall 202 and 
an wternai ca vity wall of the vessel 201.; 

IfliSf | The inflatable, seals 20§ may be rnflateh and debated using an eblauon 
system (urn represented). The inflating of the mfiatabls seals 201 pmvid.es a 
sealing, and the deflating of the mflatable seals 208 releases a grip of -he seal on 
the nuamal cavrty and allows sufficient clears see to remove the rntama! walls 
from the vessel. The vessel system 207 may comprise a removable cap 205 that 
allows when removed to open the vessel 201 over a. full section, 

p)0be| The vessel system 207 according to the inveoboo may comprise an buna 
opening 211 sod an output upswing 222 to allow a flow of fluid through the vessel 



201. 22w vessel sptem may alsa stofirigt a.fengie opening, e,g, at the removable 

cap, 

|li3f | Fid; 3 A and 3B illy^trate M- example embodiment of a sealing syenao of a 
vessel system according Co the hivemion, with a. seal 303 that A cespeebvfey 
debated (FIG, 3A) and inflated {PIG. 38). The sealing system seconding id the 
esaotpfe embodiment comprises a permherai groove 309 located along so outer 
periphery of an miereal wall 302, The seal 308 may be inserted, whom the 
peripheral groove 309 : when deflated, as meresonted k FIG. 3A, dm seal 308 
remains si least partly located within the peripheral, groove 309 without exerting 
aay siemikant pressure oe an interna! cavity wail 310 of the vessel, thus allowing 
a: moveraeot of the internal will 303 insula the vessel. When 8$0ato$» as 
represented m FIG. 3B, dm seal 30f A blocked against the internal cavity wall 310 
of the vessel, thus achieving a sealing action befww tfe iol^mal cavity wail 310 
arm the outer periphery of tie mtaat wall 303. 

|0038 i FIG. 4 illustrates en example of a vessel system according to a preferred 
embodonem of fee present invention. In die preferred embodiment, a vessel 
system 40/ k used for a bhereig purpose. A hold is encoded to flow through a 
vessel 401 from an input opening 413 m an oatpui opening 422.. live flatd may he 
an emulsam fluni cougaisieg an aqueous phase and an ony phase. The ody phase 
may he fomied of small oil droplets (not representee m FIG, a), whereas the 
aqueous phase may be coonuaous. 

100301 For a. better efficiency, the vessel system 403 comprises a plurality of 
internal walls 402 : wherein several internal walls among Che phaabty of internal 
walls sappmv a coalescing pOlpW 41L The on. drool ws may adhere to the 
coalescbw polymer 411 at the internal walls and may coalesce to mom large oil 
drops foot represented in FIG, 4), The large oil drops are Own entrained by the 
Flowing of the emulsion fluid. The large oil drops may be Isolated bona the 



aoywoas phase mm ®m&¥ : %8® the sopit mil droplets::: the large oil drop ta 
the serfase of the tkid and may he recovered at oh outp-oo 417 after each haternal 
wad 408. 

Ofthftd The vessel system comprises a plurality of mSsMble seals 408, each 
indaiabie seal 408 allowing, when inflated, w create a seal between an cater 
periphery of the corresponding Infernal will 402 and an mtpmal. cavity wad ef the 
vessel 401. Each inflatable seal 402- may be inserted fa a peripheral groove 409 of 
the awresponding internal wad 402. Wben deflated, die w$m$h 408 allow 
to rename the internal wads 402 from the vessel 40 h 

01041 1 Farthemaore, the vesael system. 40? may also compnse a shaft 412. 
traversing hnrgdadinally the vessel 401. When the emulsion ileid flows Oimogh 
the: vessel 40 L the flowing generate a force on each w$m$& wall 402. The shall 
41:2 may allow' to transom the force applied to each internal wad 402 to an end of 
the vessel 401 so as to avoid a moving of dm sealed interval walla 402 relative to 
the veaaal 40 b 

100421 The inflatable seals 408 may he cellared honey: a dismantling operation, 
and may he inflated when installed wham the vessel 40 1 . The vessel system 40?' 
may comprise a duct 413 to aopply ao donation medium oxen a reservoir (not 
repmaeueadi to dm abatable seals 408. The nidation medium may be a liquid 
(hydmuhe inflation) or a gaa (pneeraade irdlaeoro. The shah 412 may be hollow 
and the daet 413 may pass through the shaft 412. 

04143: In the preferred embodiment ft hammed m FIG, 4, the vessel system 407 
comprises eight ftuemal walls 402 so as tn lnaore ae efficient separating of die oily 
phase ftom die aqueous pbaaer When: the enanlflnn ft aid flows ibioagh the vessel 
x ge aha ^ a as el 401 is s i « s 

vassal 401 benee varies depending on a longitudinal oosuioe. Three 4 acts (443a s 
41. lb, 41 3c) are provided tor the elnht inilatable seals 408, in oivter to avom a 



mgh seal p«p for the eight h#ai&pk. seals 408. A first duct 4; 3a msy 
pretbrably famm a sealing of a fef mienm! wait 4i2a that, is first met by the 
wlmm M& wheri flowhig from the m pm opening 418. A second deet 41 3b and 
a third duel 413c may msure die ntnaimg el' the other mBitable seals. 

PI44| For a detcmraicd internal wall, the seat pressure may indeed he rekhwiy 
low as compared to an upper pressure axel to a lower pressure, so as to avoid due 
u'i'uuteote seal to espiode. The upper pressure may be defined as the m'sssere 
wo.hm tlie vessel 40 s at ao uu-'urr ^eishlbrsrheod *vf fh» iw *u imbrues 
cerresnonamg to rue mtuvufoie seal, whereto, the emodsiou Hold Hows from the 
upper oegghborhood in the lower m i#W»i Similarly, the lower pressure tnay 
he defined as the pressure within the vessel at a lower neighborhood of the 
determined internal wall The upper pressure is thus higher than, the lower pressure 
because pf the loss of charge within the detenrd.aed. mtero&l wall A seal pressure 
that Is too high compered to the uppor pressure and. the lower pressure may cause 
the miiatable seal to explode. 

|#l!4i| However, If the seal pressure is very low, the miiatable see! may he 
emramed because of a difference between, the upper pressure and the tower 
pressure, in order to msure a correct seaimg, the seal pressure has to remain wtthm 
a determined range while takmg ioto consideration, die upper pressure and the 
lower pressure, 

|##4tS| The seal pressure of the milatabie seals 41)8 may he cannoned erther 
hmtmelly, or with a teedbact: circuit. Pressure sensors (not represented m FIG, 4) 
may moahor the. sea! pressure, the upper pressure and die lower pressure for each 
inflatable seal 40d. A Ibogmtmrtable Logic Controher 4 16 (PLC) may calculate an 
adequate seahng pressure tec each seal or group of seals, as three duets msure the 
mla&g of m0.i abatable seels. The PLC 4io may control three air pressure 
mguktors 4.19 son^spondim| to the; three duets 413.. The: PLC 416 may 



mpmmicm wMi a Mai4fe<#i inferfeoe (rice repress M on FS3, 4} to allow 
m. pperaior to enter disked pammters. e.g, i. feiMp™i ditfoaeee between 
the input opening 41 g to the onrpoi open mg 422 of die vessel 40 L 

{§§47} When deflated, the inflatable seals 401 allow to remove the mo-roe! wells 
402 without aoy operator enreong otto the vessel 401. The vessel 401 map be 
opened over a full secttoa by dismaodmg a removable cap 405, 7 he attentat wade 
402 and the shaft 4) 2 may be roovod along the vessel 40L 

mm T2t<- shaft 412 may comprise a ptallty .©Ffed^Iskdly d««e parts 423 
which ate sequentially removably rommted. The Individually detachable pm$ 423: 
•nay oe connected with connectors 421. The individually detachable pans 423 may 
be a tic chad to the internal walls (402, 402a) so as to uaasrtdt a fore?; applied on 
the internal wall (40a, 402a) to ao end of the vessel 401. As represented to, FIG, 
4, : cue connector 421 may be provided for each otter -volume 424 between two 
bttemai walls: removing a single individually detachable patt 423 allows to 
remove a single internal wall 402, The connectors 421 may hence allow to 
Individually remove the internal wails 402 from the vessel 401 , 

1110401 Dnrmg the dismantling operabom the vessel 401 may be disposed in a 
vereca! orientation. The shaft 412 and the internal wads 402 may be boosted dowa 
together until en eighth Mental well 402b is entirely below the opened boil 
section. The eighth, mternai wall 402b is indnodoally removed, law hoisting of 
remauurw uuernai wads and the removing of each Internal wall is repeated. 

p!5§] With, a honeontuity disposed vessel : a Section betweeo the Internal walls 
402 and the internal cavity wall of die vessel 401 due to the weight of the internal 
wells 402 may appear when displacing dee internal walls 402, The vessel la hence 
preferably dlsnosod In fbe vertical cclcntabon dunssg ; -th^ ■.aMiMena^iee operations, 
so as to reduce the bachon between die interred walls 402 and. fbe internal cavity 
wad o f the vessel 401. 



ptSlf Xbe mtmml mih 02 may be malaped: wltMe the v«! 401 foi^kg a 
similar procedure: the vessel 401 is disposed m the vertical ^rbptatian; each 
mtema! well 402 is kdfvdd^atby insohled el the opened lull m&m of the vessel 
401 end w connected to already installed interna! wells at the connector 420. The 
shaft 412 and the ; eternal walk 402 ere hoisted up so as to allow an mstalllog of a 
Outlier intetsai well 

PISIJ Preferably the ehernei wails of the vessel system allow oil droplets to 
coalesce oho large drops so as to achieve a separating from a continuous aqueous 
phase, 

fill Sill Alternatively, the traeroa! wall within the vessel allows a separating of any 
hqcid froni an. mnmsefhle carrying phase, og, gas, or an mumseibie fiqafll. Tie: 
separating may he performed vie a coalescing step. 

I00S4I Aberrwrweiy, the vessel system may also be used to separate solid particles 
from a fluid. 

10855] Alternatively, the vessel system may also he used to separate mrsefhie 
components of a arixturv, e.g. cyelrmaxsue and berwene. The vessel system may 
for example be a drsbllalion ©oluman tire mternai walls may he distributors, 
packing, trays sic. thai are Oxen whhm the column.. The internal wails allow a 
condensing of a determined eomponont from a gas phase to a liquid phase. 'The 
distillation column 11 parhcularly wen adapted far purifying a fluid, 

pllSil The one or more intoned walls, of the vessel system may also he need for a 
storage purpose or for aery other purpose. 

P§f ?! While the invention has boon described with respect to a hunted number of 
enfondrrnents, those skilled is tie arc has rug heneflt of tbrs disclosure, will 
appreciate that other embodiurents can he devised which do not depart worn the 



scope of the if; vcnD em as disclosed Iitreo'i. Accord osgly : . the scope of too 
invention should bo hooted ociy by the stloohed eMnm 



